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Table 2: Culverts used on the Procter Channel

Site Number Size (mm) Length (m) Unit Cost*

Hahn/Affolter Property Line 1 1390 x 970 12 $2,593.78

Middle Affolter 0 - - 0

Affolter/Chambers 1 2130 x 1400 10 $4,696.05

Chambers 2 1390 x 970 10 $5,187.56

Chambers/459218BC Ltd 2 1390 x 970 10 $5,187.56

459218BC Ltd 1 2130 x 1400 12 $4,696.05

459218BC Ltd 2 45 (round) 8 $200.

Procter 2 1390 x 970 10 $5,187.56

Total 11 $27,748.56

*Before taxes

At each crossing a swale was made and armoured with rock.  In the event of a high

flood year, the water will overtop the crossing.  The area where it spills over is gently

sloped and armoured on the downstream side to prevent erosion.

On one of the crossing on the Affolter property, no culvert was used.  The original

crossing here was made from log corduroy.  At this site the adjoining fields were less than

30 cm above the new water level.  If a pipe arch had been placed here the road would

either have to been built up over a meter or the pipe buried a meter below the channel

bottom.  If the road way were to be built up higher than the surrounding fields, floodwater

would be forced through the fields rather than over the crossing.  If the pipe were buried

low enough so the roadway was not built above the fields, it would gradually fill in with

sediment and the water simply flow over the road.  Instead of placing culverts, the

corduroy was removed and the crossing armoured.  First a 30 cm layer of 8-inch minus

was laid down followed by 1-inch gravel.  This was vibrated in using the vibrating head on

the John Deere 670 in such a way that the water flows in two separate streams on either

side of the crossing.  The metal pipe gate was placed in the middle of the crossing.  The

gate would normally remain closed allowing animals to water from either side of the

channel.  If the gate is opened, the channel can be crossed (Figure 18).
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Figure 18: The middle crossing on the Affolter property doubles as an armoured
watering site.  With the gate in the center closed, animals can access the water from
either side of the crossing.  With the gate open, the channel can be crossed.   A layer
of rock was topped with a layer of gravel to prevent sedimentation of the channel.

3.1.8 Refuge holes and Spawning Runs

Refuge holes and spawning runs were dug in areas where the excavators could access the

channel without disturbing the existing trees or shrubs.  The refuge holes averaged 5 m in

diameter and 2 m in depth.  The shape varied depending channel width and on the reach of

the excavator.  Material taken from the holes was placed nearby in mounds with the sod on

top.  These mounds will be planted with trees in spring.  Roots and other woody debris

were placed in the holes.

The spawning runs were where the channel was narrow enough to create a strong enough

current to keep the gravel clean.  These bottlenecks were limited to the crossings in the

upper two kilometers of the channel.  In the lower half of the channel, there were more
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existing narrows.  In some constricted areas there was gravel just below the sod.  In other

areas, gravel was placed downstream of the refuge holes.  When digging the holes, the

excavator would remove a bucket width (~2m) of organic material approximately 10 m

downstream of the hole.  The gravel taken from the hole was spread 0.4 m deep along this

trench.  Fourteen of these refuge holes and associated spawning channels were dug.

3.2 Planting

The majority of the riparian corridor along the Procter Channel has established vegetation.

The merchantable timber has been removed for the most part; there is a good cover of

deciduous trees and shrubs with a scattering of cedar and spruce.  There were areas,

however where the fields were cleared right to the cattails.  There were also areas that

were disturbed during construction.  These were the areas of the most concentrated

plantings.  A list of planting stock is given in Table 3.

Table 3:  A list of the species planted.

Common Name Species Type # Unit Price Cost
White Spruce Picea glauca 1m 56 $15.00 $210
White Spruce Picea glauca 2m 6 $35.00 $840
Red cedar Thuja plicata 3 yr 25 $3.00 $75!

Yellow cedar Chamaecyparis
nootkantensis 3 yr 2 $10.00 $20 !

Paper birch Betula papyrifera 3 yr 25 $5.00 $250 #

Paper birch Betula papyrifera 1yr 200 $1.10 $220 #

Water birch Betula occidentalis 3 yr 25 $10.00 $250 #

Water birch Betula occidentalis 1yr 200 $10.00 $250 #

Aspen Populus tremuloides 3 yr 30 $10.00 $300*
Cottonwood Populus balsamifera Cuttings 30 $3.00 $90*
Cottonwood Populus balsamifera Cuttings 50 Developed on site
Chokecherry Prunus virginiana 3 yr 3 $7.00 $21.
Chokecherry Prunus virginiana 2 yr 50 $5.00 $250 #

Alder Alnus crispa 1 yr 500 $1.10 $550
Pacific willow Salix lucida lasiandra Stakes 2000 Developed on site
Spirea Spirea pyramidata 1yr 100 $1.10 $110
Hawthorn Crataegus douglasii 3 yr 50 $10.00 $500  #

Snowberry Symphoricarpos albus 3 yr 35 $10.00 $350 #

Pacific ninebark Physocarpus maluaceus 3 yr 6 $10.00 $60 !
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Red Osier
Dogwood

Cornus sericea 3 yr 25 $7.00 $175

Red Osier
Dogwood

Cornus sericea 2 yr 50 $3.50 $175 #

Red Osier
Dogwood

Cornus sericea 1 yr 400 $1.10 $440

Rose Rosa spp 3 yr 50 $5.00 $250 #

Rose Rosa spp 1 yr 160 $1.10 $176
Oregon grape Mahonia aquifolium 3 yr 20 $5.00 $100#

Douglas fir Psuedotsuga douglasii 3yr 10 $10.00 $100#

Spirea, Alder & Water Birch 1 yr 40 $1.10 $44!

Total $5806
Total In-kind $3284
Cost to BCRP $2582

* In-Kind contribution from Plantashpere Projects Ltd.
 ! In-kind contribution from Future Forests Ltd.
 # In-kind contribution from Tom Minor, WCRC

Plants were purchased from two local sources.  Larger rooted stock was bought at

Plantasphere, a small nursery in Lumby while Mary Fraser of Future Forests Ltd supplied

one-year old stock.   The owner of Plantashpere, Dr. Chris Marchant, propagates his native

stock from locally gathered seed and cuttings.  The nursery is not irrigated or fertilized so

there is less shock after transplanting.  Because the stock is bare root, holes are dug the

previous day and soaked.  Trees and shrubs are lifted in the nursery the following morning

and planted that afternoon.  The roots of the transplants are wrapped in plastic for

transporting.  Peat soil is packed around the root balls for transporting and used when

planting if soil conditions at the site are poor.  Bonemeal is worked into the holes before

planting.

Several thousand Pacific willow cuttings were made.  Disturbed areas were planted

heavily as the excavation work was being done (Figure 19). The willow was collected

locally in February.
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Figure 19: When the above refuge pond was dug, the soil was placed along side the
channel and heavily planted with Pacific willow before the soil froze.  Later in the
spring rooted stock was also planted.

Because willows are so quick to grow, it is hoped that by planting the disturbed areas

heavily they will out compete invasive weeds.

 Willow is the cheapest and easies of the trees and shrubs to plant.  It can also be cut back

drastically and sprout new grow.  For these reasons, it was the most heavily planted

species.    If the riparian exclosure fence is breached and livestock browse the new

plantings, there is less of a loss.  Spruce and cedar can always be planted later if the

animals are kept out of the planted areas and more diversity is needed.  Spruce and cedar

will, in fact, do better if grown in partial shade.

The willows were often planted in groups of three or four to encourage a shrub form rather

than a tree.   The smaller diameter stems of the shrub form are less susceptible to beaver

damage.   Also, by planting in tight groups, voles are not able to completely gird a single

stem.  They can remove the bark around the outside of the group, but are unable to get
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between the stems.   These tight groups can be planted without vole guards.  Areas where

there was no riparian cover were also planted with willow as well as other rooted stock.

3.3 Fencing

Approximately 6 kms of riparian exclosure fence were built.  The type of fence varied to

match the existing fencing.  The different types are shown in Table 4.

Table 4: Fencing Types Constructed along the Procter Riparian Corridor
Property Type of Fence Length (m)

Hahn 3 rail with 2 strands electric wire 250
Affolter Page wire with top rail 1200
Chambers 5-strand barbed wire 900
Unwin Page wire with top rail 230
459218 BC
Ltd

Split cedar rails/ 4-strand barbed wire, 1-strand high
tensile.

3100

Procter None 0
Huwer 7-strand high tensile 150

Total 5830

The Hahn property is used for cross-country horse riding with the owner holding clinics

for different levels of expertise as well as competitions.  The rail fence was constructed

using plastic cups to hold the rails to the posts (Figure 20).  If a horse or rider were to fall

onto a rail, the rail would pull out of the cup, reducing the chance of injury.
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Figure 20: A rail fence was built on the Hahn property to match the existing fence.
Plastic cups are used to attach the rail to the post to lessen the chance of injury to the
horse or rider.  Holes are drilled through the post and electric wires are run between
the rails.

Both the Affolter and Unwin properties were fenced with page wire with a top rail.   Page

wire was requested because the landowners anticipated keeping sheep in the fields

adjoining the channel.  One of the difficulties using page wire is that it acts as a barrier to

most wildlife.  Larger deer can jump the fence but fawns will look for a way under the

fence often making them susceptible to predation.  Bear will struggle with the fence,

eventually pulling it down trying to get through or over it.  In an attempt to remedy this,

rails located 35 cm and 90 cm above the ground were placed on some sections of the

fence.  The bottom of the page wire was cut and lifted to the bottom rail and the top of the

page wire was cut and lowered to the top rail to allow limited passage under and over the

fence at these sections (Figure 21).  These sections were placed were game trails were

evident during the winter.  An additional one was added in June where there were signs of

animals trying to pass through the unaltered fence.  These railed sections double as climb-

overs for human access into the riparian area as well.
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Figure 21: On some sections of the page wire fence, rails were added.  The top
of the wire was lowered and the bottom of the wire was raised to allow passage
of wildlife such as fawns and bears.

The Chambers and limited company properties both are used for pasturing cattle and

barbed wire was used. On both properties the Hesketh method of bracing was used.  This

is a 3-post brace with a brace placed at the end of every section of wire (Figure 22).

 
Figure 22: The Hesketh brace used on barbed and high tensile wire fences.
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Whenever there is a change in direction of the fence line, a new section of wire is started.

At any change in the fence direction therefore, there are two braces with a gap in between

the braces.  By using this method, the wire is only stretched in one direction.  When a

continuous fence is tightened any bend in the fence line creates a sideways pull on the

fence posts at the bend.  Because the fence is not braced against lateral tension, the posts

are eventually pulled over and the fence slackens.

The gap between the two braces is most often spaced about a meter with three or four rails

joining the two braces.  The rails make a convenient climb-over and don’t translate lateral

tension.  In some cases, a larger gap is left and a gate place between the braces (Figure

23).

Figure 23: The braces shown above were placed wide enough apart to allow a
wire gate to be placed in between.  In addition to the gate, sections of rails were
also used.  The rails offer strength at a point of concentration if cattle have to be
moved through and a climb-over for quick access into the riparian exclosure.
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4.0 Results

Overall, the results of this project are excellent:

• the project was completed on time

• the project was completed within the budget,

• the landowners appear to be pleased with the results,

• in May and June, fry as well as larger (20 cm) trout could be seen in both the

upstream and downstream kilometer of the channel,

• the water levels were where they were predicted to be with no unexpected flooding and

• the water is clear even when the river is turbid.

This project had a slow start.  Landowner negotiations took longer than expected for

several reasons.  The landowner agreement (Appendix 1V) went through so many changes

that many of the property owners grew weary of signing the new editions.  One landowner

would think of something that they wanted included in the agreement and it would have to

go back to the rest for consensus.  Some of the landowner fears were:

• increased government influence/control of their property

• concerns that future staff would not honor an agreement with the current staff at

the government agencies.

• loss of the use of productive land

• increased traffic on their property by government agencies and the public

• weeds

• additional work and expense

• increased flooding.

Another reason for the project’s delay was the difficulty in contacting the landowners.

One property is foreign owned.  Contact had to be made through the lawyer who would

forward the information to the owners.  Other landowners were out of town much of the

time, making it difficult to meet with them and especially difficult to assemble as a group.


